Introduction
The need for measures of morbidity to complement mortality statistics has led to much work on the development of scales measuring disability, health, and quality of life.' 2 Such scales must make valid assessments of the effects of many different conditions or combinations of conditions. McDowell and Newell argued that "health indices should measure a specific and defined aspect of health, generally defined in terms of a specific concept or theory".' When considering the consequences of chronic disease, the International Classification of Impairments, Disabilities and Handicaps (ICIDH)3 provides a suitable framework for conceptualising a measurement scale. Handicap is defined as the disadvantage for a given individual, resulting from ill health that limits or prevents the fulfilment of a role that is normal (depending on age, sex, and social and cultural factors) for that individual. Reducing handicap is the key goal of management in chronic illness, and, as such, measuring handicap is required for assessing need, for quality assurance, and for evaluating interventions for research. An accompanying paper (p 53)4 describes in more detail the measurement of handicap and the basis of this reported study.
We aimed at developing a questionnaire to classify handicap from the descriptive system presented in the ICIDH and measuring severity weightings for states described by the classification to produce an interval-level scale. The questionnaire was designed to facilitate self completion (or completion by a carer) in postal surveys. with each other. This process was also used to identify which two of the six levels were "missing." The box shows an example of a multidimensional scenario.
Methods
We asked subjects ("judges") to rate the severity of disadvantage of each scenario on a visual analogue rating scale. Each was given a score between zero (no disadvantage) and 14 (worst imaginable disadvantage). The ends of the scale were anchored by appending scenarios comprising the six least disadvantaged levels at one end and the six most disadvantaged levels at the other. The reliability with which these assessments could be made was tested in a pilot study in which nine health professionals repeated a rating The judges for the scaling study were 120 men and 120 women aged between 55 and 74 years randomly selected from the age-sex registers of two general practices in London and invited to take part. They were approached by letter and then by telephone and were asked to complete an interview with a researcher, who visited them at home. Each subject was asked to estimate the severity of disadvantage represented by each of the thirty multidimensional scenarios.
Data were entered on to a computer and analysed with SPSS/PC+. The levels within each dimension were entered as categorical entries, no assumption being made about the ordering of, or intervals between, successive levels. Models were created for each respondent along with an aggregated summary comprising the means of the coefficients. The goodness of fit of the models was tested by calculating correlation coefficients (Pearson's r) and coefficients of concordance (Kendall's tau) between measured and calculated scores. The validity of the model was tested by comparing calculated scores with those directly measured for the five "test scenarios." As six levels of disadvantage were defined for each dimension and only four levels were measured, the two missing levels were linearly interpolated.
Results

HANDICAP CLASSIFICATION QULUSiTIONNAIRI
The questionnaire is shown at the end of this paper.
SCALE WEIGHTS
Of the 240 subjects invited to take part, 101 (42°/ ) agreed and of these, 79(78°,o) completed the interview, 48 of whom were women (mean age 65) and 31 of whom were men (mean age 67). Eighteen respondents described their health as "excellent," 36 as "good," 20 as "fair," five as "poor," and none as "bad." Thirty three respondents lived in rented accommodation and 46 were owner occupiers. The interviews took from 45 minutes to two hours to complete. Table 1 shows the part utilities obtained from subjects' ratings. These are the scores which, when combined, give the best fit to the data which were actually measured for the 25 sample multidimensional scenarios. Despite not prespecifying the order of the levels in the analysis the expected hierarchy was preserved for each dimension, confirming the validity of the process. The subjects viewed social integration as less important than other aspects of handicap since the range of scores associated with social integration items was smaller than for any of the other dimensions. They found mobility, orientation handicap, and economic self-sufficiency of greatest concern. For example, the best orientation level contributes to overall utility by adding 0 109, whereas the best social integration level added only 0-063. The worst economic self sufficiency level decreased overall utility by 0 111 whereas the worst social integration level decreased it by 0041. It can also be seen from this that some levels of disadvantage in each dimension (those with negative part utilities, table 1) increased the Mobility ("getting around") when it is used in future studies. Several aspects of the weighting exercise need consideration. Despite using six levels of disadvantage on each dimension in an attempt to maximise sensitivity to change it was possible to use only four of these in the weighting exercise. Successful interviews were obtained from only 33%/o of the 240 subjects initially approached, although 79% of those who agreed to take part completed the interview. It is most likely that the prospect of a long interview for which there was no apparent reward or benefit for the individual was the major reason for subjects not agreeing to take part. Those who were unwilling would probably comprise people with more adverse health behaviours but there is no reason to believe that the utilities they would place on handicap states would differ systematically from those of the subjects who did take part. Earlier work showed that the utilities given to a sample of health states (defined by the Rosser-Kind disability and distress dimensions8) were not appreciably altered by age or disability.9 In our study, although the relative importance of different dimensions differed greatly between individuals, there were no systematic differences with age, sex, health, practice, and housing tenure or in comparison with a group of 14 health professionals. There is no ideal population for determining scale weights; whether more weight should be given to the views of disabled people, professionals, or any other group is essentially political and not technical.
The interviews were probably about as difficult as it is reasonable to expect lay subjects to undertake, and the inaccuracy introduced as a result of interpolating part utilities for some levels is the price of obtaining the opinions of a reasonable number of the lay public. The response rate was no worse than that achieved in other similar utility scaling studies,10 and this study had the virtue of having canvassed the opinions of the general public as opposed to the health professionals, students, or patients used in some other studies. 7 8 The model which initially emerged from the conjoint analysis gave a range of predicted scores which included some negative values. This suggests that despite the attempt to anchor the most disadvantaged end of the visual analogue scale on the most disadvantaged scenario which could be described by the system used, the responses given for scenarios which were measured clustered towards the end of the scale and implied the possibility of combinations which went beyond the end of the scale. With combinations of very severe disadvantages a simple additive linear model may well be inadequate. However, the absolute values on an interval scale are arbitrary, and the five scenarios used to test the model gave good agreement between measured and predicted scores over a reasonable range of severity, so a 0-1 range was ensured by adjustment of the constant in the model. The negative values cannot be interpreted as "worse than death" states as they are in some other scales. It was considered that the concept of "disadvantage" being associated with death was untenable, and so death was not included among the scenarios.
Although the scaling exercise was difficult, the questionnaire completed by patients (or their carers) is very easy to complete, comprising just six questions. survive, the level of dependence in these can be used to describe physical independence in general. Economic self sufficiency embraces both the effects of ill health on the ability to earn a living and the ability to use wealth to overcome disadvantages associated with ill health. These definitions differ slightly from those originally used in the ICIDH (the requirement for help in any one dimension was deemed to be a disadvantage in that dimension) but were required to keep the questions mutually exclusive and relatively independent for the scaling exercise.
The London handicap scale has practical uses both in measuring outcomes of clinical trials entailing comparisons of group mean handicap scores in intervention and placebo (or control) groups, by using either the overall score or the dimension specific scores, and in observational epidemiology. The scale might also be used to monitor the case mix between services when comparisons of outcomes are made using observational methods. Caution must be observed when applying the scale to examine changes in individual patients for clinical assessment as the scale does not aim at measuring an individual subject's handicap (which is unique to that person) but uses the views of the general population. The scale is therefore meant for comparisons between groups of subjects, although the extent to which handicap scores reflect the true handicap experienced by an individual will be determined by the degree of difference between the individual and the general population. An initial investigation of the construct validity of the scale in stroke and rheumatoid arthritis patients has been undertaken. 1 Finally, postal administration of questionnaires is a useful way of collecting data on a large scale, cheaply, and with only indirect professional interpretation of a subject's experiences. The London handicap scale is available from the authors, who would be pleased to help any prospective users.
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